Current understanding on the mechanisms of brain injury and neurodegeneration highlights an appreciation of multicellular interactions within the neurovascular unit (NVU), which include the evolution of blood-brain barrier (BBB) damage, neuronal cell death or degeneration, glial reaction, and immune cell infiltration. Aging is an important factor that influences the integrity of the NVU. The age-related physiological or pathological changes in the cellular components of the NVU have been shown to increase the vulnerability of the NVU to ischemia/reperfusion injury or neurodegeneration, and to result in deteriorated brain damage. This review describes the impacts of aging on each NVU component and discusses the mechanisms by which aging increases NVU sensitivity to stroke and neurodegenerative diseases. Prophylactic or therapeutic perspectives that may delay or diminish aging and thus prevent the incidence of these neurological disorders will also be reviewed.
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Introduction
Aging inevitably starts as early as a new life begins. The factors that influence biological aging fall into two categories, the programmed factors and the damage-related factors. The programmed factors of aging refer to the innate functions that decline or change over time, such as shortened telomeres, reduced production of growth hormone, dysregulated reproductive hormones and dampened immune responses. The damage-related factors occur as results of routine damage at the cellular level and slowly build up to cause aging. These factors usually lead to cellular injuries when they outrange the body's repair capacity. The best examples of damage-related factors include improperly metabolized cell wastes, insufficiently repaired DNA damage and free radicals derived from normal metabolism or environmental toxins. Both the programmed factors and the damage-related factors of aging may impair cell functions and increase the vulnerability of the brain to injuries or other noxious stimuli. Indeed, aging is an important risk factor for a variety of neurological disorders.
The current understanding of the mechanisms of ischemic brain injury includes an appreciation of multicellular interactions within the neurovascular unit (NVU), which may determine the evolution of blood-brain barrier (BBB) damage, neuronal cell death, glial reaction, and immune cell infiltration (Sohrabji et al., 2013) . Evidence from recent studies indicates that aging may aggravate the damage and dysfunction of different components of the NVU and thus accelerate the progress of brain injuries. In this article, we will discuss how aging influences the integrity of the NVU and its subsequent impact on the pathology and outcomes of ischemic stroke. Prophylactic or therapeutic perspectives that may delay or diminish the aging effects will also be reviewed.
Basics of the neurovascular unit (NVU)
In normal brain, neurons are connected to each other through dendrites and axons, forming a network for signal transmission and communication. For many decades, neuronal injury was considered to be the main reason for functional deficits after brain injuries or diseases. Accordingly, almost all therapeutic strategies were targeted at rescuing neurons and repairing neuronal damage. This http://dx.doi.org/10.1016/j.arr.2016.09.006 1568-1637/© 2016 Elsevier B.V. All rights reserved.
